This study analyzes the impact of petroleum and non-petroleum indices on the financial development of the Sultanate of Oman from 1978 to 2017. To this end, it uses the petroleum proxy of oil rents (% of gross domestic product, GDP) and the non-petroleum proxy of industry (including construction) value added (% of GDP); agriculture, forestry, and fishing value added (% of GDP); and services value added (% of GDP) to determine the effect on financial development, measured by the amount of domestic credit extended to the private sector by banks (% of GDP). It applies an autoregressive distributed lag (ARDL) model. The long-term equation illustrates that the agriculture and industry GDPs have a negative and significant relationship with domestic credit in Oman. However, the oil and service sector GDPs promote financial development. The short-term equation illustrates that the oil, agricultural, and service sectors have positive and significant effects on domestic credit. The conclusion is that the economy of Oman is still in the first phase of economic diversification. Accordingly, the government should use oil revenues to develop various non-oil industrial sectors. This would enhance the country's competitiveness in the global economy and positively contribute to improving the liquidity of the banking sector for stimulating credit at the macroeconomic level.
Introduction
Natural resources, specifically crude petroleum, play a vital role in the economic development and sustainable growth of countries. Petroleum and non-petroleum wealth are major sources of government revenue for many economies worldwide (Basnet and Upadhyaya 2015) , as they have a pivotal role in shaping a country's internal policy through economic programs that are compatible with its economic and oil price policies (Lardic and Mignon 2008) .
Among natural resources, petroleum and non-petroleum wealth determine a country's economic policy and trade relations with other countries, especially imports and exports and the balance of payments position (Nkomo 2006) . Therefore, many oildependent countries, including Oman, rely heavily on oil sector revenue to finance infrastructure projects and achieve sustainable development. However, there are concerns regarding the sustainability oil wealth, resulting from the decline in revenue during the recent global financial crisis, which has led to all Gulf Cooperation Council (GCC) countries focusing on the development of non-oil activities. The global financial crisis of 2007made many oil-reliant countries realize the perils of a global economic slowdown and its negative impact on their own economic growth, which could potentially lead to social unrest and upheaval (Ajmi et al. 2015) . Therefore, these countries have realized the urgent need to diversify their revenue sources and reduce their dependence on the petroleum sector (Oladosu 2009 ).
Petroleum-related activities, especially for oil-producing and oil-exporting countries, are important in shaping the main source of income for these countries. However, the recent global financial crisis led these countries, including Oman, to consider how to distribute income from these sources to non-oil activities to overcome the fall in their income because of the drop in oil prices in recent years, which led to a decrease in the total income of these countries. Consequently, this income decline has led to the collapse of these countries' infrastructure plans, delaying the improvement of the economic and competitiveness indices of such countries and hindering the process of their sustainable development. The success of a country is measured by how it can overcome financial and economic crises that increase the risks related to its environmental resources.
Oman's growth and welfare are also heavily dependent on oil wealth. The risks surrounding oil price fluctuations have cautioned the government to consider actively promoting non-oil environmental resources through industrial diversification and service and financial infrastructure development (Iwayemi and Fowowe 2011) . Presently, given the low petroleum prices, revenue has been severely affected, which has led to a large budget deficit even in 2018. The promotion of petroleum and non-petroleum activities contributes directly as well as indirectly to the sustainable development of domestic credit (Ibrahim et al. 2014 ) Therefore; the banking sector plays a crucial role in the country's financial and economic development.
Oman is still committed to an economic diversification plan and to reducing its reliance on the oil sector, but oil prices have begun to affect its efforts toward the development of the non-oil sector. That is, government and private spending declined in 2016, while the value of approved projects reduced by USD 7 billion in 2016 (Central Bank of Oman 2017). If the expected oil prices remain below the parity price, there will be greater pressure on Oman's reserves. The fiscal burden from 2016, 2017, and 2018 are greatly affecting the economic growth of the country. To continue to finance the deficit, the government has resorted to foreign loans.
As such, Oman, represented by its Central Bank, has to find solutions to the budget deficit caused by the decline in oil prices, which has reduced the main source of revenue for the country. The Central Bank of Oman (2017) has taken the following steps. First, Oman has managed to borrow OMR 5.5 billion internationally to finance the fiscal deficit of 2016 through international bonds and syndicated loans, which were supported by its credit rating. Although the level of government debt is still relatively low compared to that of neighboring countries, it is expected to increase in the future. Second, in light of the decline in oil prices, the government reduced current and investment expenditures, supported by the revenue, which aided the financial situation in 2018 (e.g., increased gasoline prices, government fees, and corporate taxes, and reduced spending in government institutions). Third, small-and medium-sized enterprises also play a prominent role in the growth of the economy, and prudent credit regulation could leave the industry in good health. Fourth, a flexible liquidity policy puts risks at equilibrium to determine the direction of oil prices over the medium term, which governs the performance of the banking sector. Finally, several infrastructure projects began in 2018 and the government once again aimed to achieve a 3% growth by the end of fiscal year 2018.
Finance and banking are considered important for developing other sectors. However, the development of bank credit is not sufficient to classify a country as advanced; rather, it is a reflection on long-term survival through the provision of competitive services to customers. A long-term view explains the concern of Oman regarding sustainable development. Recently, all GCC countries have starting working towards achieving sustainable development goals.
To date, no study has investigated both the petroleum and non-petroleum activities in GCC countries and their impact on financial development, as proxied by bank credit. This study aims to address this literature gap by focusing on Oman over the period 1978 to 2017.Its importance lies in its aim to analyze the activities of the oil and nonoil sectors in an attempt to highlight which activities have a positive and significant impact on the financial development of Oman as well as the reasons behind the diversification of its industrial sectors.
This remainder of this paper is organized as follows. The subsequent two sections review the related literature and present the background of the topic. The fourth section presents the research methodology and the proposed models, and the fifth section the empirical results and their interpretation. Finally, the last section draws the conclusions and presents policy implications.
Literature review
Several previous studies such as those of Ajmi et al. (2015) , Calza et al. (2006) , Jiménez et al. (2009 ), Köhler (2015 , and Neelam (2014) have focused on environmental and energy resources in the analysis of "environmental wealth" and their relationships with the growth of a country's sources of revenue. Oil and gas resources play an important role in countries where oil is the main resource (Cunado and De Gracia 2005) . The linear relationship between oil prices and the gross domestic product (GDP) began to first lose importance when during the drop in oil prices in the second half of the 1980s and had a positive impact on economic activities; however, this impact was smaller than expected by linear models (Lardic and Mignon 2008) . Volatility in energy prices has a significant impact on the economic environment, as found by Gabor et al. (2017) , in that energy prices affect the savings and preservation of other energy sources. As such, many developed countries have tried to change and update their policies on how to exploit environmental resources. The impact of these policies percolates to the microeconomic level and, thus, many of the decisions of a country become dependent on the existence of an astute environmental management system (Lane and Milesi 2007) . Therefore, countries are quickly developing new policies and procedures in accordance with the changes in their environments, especially technological advancements and sources of renewable energy (Oladosu 2009 ). Chen et al. (2017) found that the best ecosystem is based on measuring performance constantly and is selected from several systems within a complex environment. Ajmi et al. (2015) , Basnet and Upadhyaya (2015) , and Cunado and De Gracia (2005) among others suggested that changes in oil prices are significantly related to the various economic activities in a country and also affect the degree of bank credit. These changes cause differences in the trade balance of the oil exports and imports of countries (Lane and Milesi 2007) and the increase in oil prices contributesto improving the exports from all economic sectors and reduces imports. According to Brown and Yücel (2002) and Ferderer (1996) , high oil prices are hampering the macroeconomic activity; whereas Ibrahim et al. (2014) pointed that an increase in oil prices positively affected the Nigerian economy by increasing export revenues. At the same time, it exacerbated the uncertainty in the economy because of its impact on financial instability and the weak implementation of the budget, thus negatively affecting the economy (Neelam 2014) . As such, any increase in public spending in parallel with the increase in oil prices is unsustainable, as its consequences would be disastrous for the economy in the event of turmoil in the oil markets. Hence, countries that rely heavily on oil revenues should set a roadmap to avoid this risk (Köhler 2015; Swanepoel 2006) . Kou et al. (2019) proved that systemic risks are closely related to machine learning methods, specifically for regulating financial markets. They also indicated the effectiveness of evaluating multiple-criteria decision-making models in clustering algorithm analysis, whose aim is to find solutions to financial risks.
From the perspective of sustainable development, the challenge of fluctuating oil prices could be met if countries start saving a large proportion of their oil revenues in periods of high oil prices (Nidhaleddine and Waël 2016) . This situation would lead to the building of reserves to meet the expenditure during low oil prices rather than initiating a drastic fiscal cutback and austerity measures (Abeysinghe 2001) . Such kneejerk reactive policies would curb the sustainable development process and cut back on consumer spending (Ajmi et al. 2015) .
The focus thus shifted to understanding the potential and wealth of environmental resources of countries (Basnet and Upadhyaya 2015) , with most countries seeking out ways of early prediction for financial crises and upheaval in the pricing of petroleum and non-petroleum wealth, especially oil prices (Brown and Yücel 2002) . Kong and Wei (2017) established the impact of energy pricing for the development of financial infrastructure of a country and its significance on the economic environment and growth of the country. Further, the development of financial infrastructure for such countries is considered directly related to their ability of using petroleum resources and abiding by carbon emission norms (Iwedi et al. 2015) . Oil-reliant countries must thus be able to exploit the non-petroleum sector, which is also referred to as "environmental wealth," as a heavy reliance on the oil sector can lead to economic risks and a weaker financial system (Korkmaz 2015) . As Awan (2013) pointed out, the rational use of environmental wealth plays a vital role in achieving sustainable economic development. GDP is an appropriate indicator for analyzing the performance of growth in different countries worldwide (Jamil and Ahmed 2010) . However, for oil-exporting countries, it is significantly affected by fluctuations in oil prices on the global market, unlike the rest of the world, where the GDP is affected by domestic prices (Oladosu 2009 ). In other words, the greater contribution of oil activities in an economy enhances the impact of crude oil prices on the nominal GDP (Nkomo 2006) . Elliott (2008) showed that an environmentally sustainable stage is achieved with economic development. Castro (2004) also explained the effect of economic and environmental development on the sudden fluctuations in oil prices. Jimenez-Rodriguez and Sanchez (2005) explained the relationship between oil prices and the GDP, and found a non-linear relationship whose impact is greater in the case of increased oil prices than otherwise. Their findings also indicated an increase in oil prices would negatively affect the GDPs of oil-importing countries, whereas it has a positive impact on the GDPs of oil-exporting countries.
The study of Kim and Willett (2000) on the G − 7 countries, Norway, and the Euro area as a whole found that the relationship between GDP and oil prices is negative; the authors used a non-linear model of the relationship between oil prices and real activity, which provides better performance than the linear model. Bouchaour and Al-Zeaud (2012) found that oil prices have no impact on the real GDP of Algeria in the short term. The study of Iwayemi and Fowowe (2011) on Nigeria found that the fluctuations in oil prices did not significantly affect most macroeconomic variables during 1985-2007, but their impact on the GDP was positive. Ibrahim et al. (2014) concluded that Nigeria's GDP was always increasing; meaning Nigerian economic growth did not suffer any decline during 1981-2012. Ito (2008) found that the fluctuations in oil prices contributed to the growth (or decline) of real GDP in Russia in the long term, while Bichler and Gaderer (2009) showed that sustainable development related to the environment is achieved by a combination of economic growth and political and social factors. Adams (2009) focused on solutions to environmental problems in terms of global expansion in production and sustainable development.
The Central Bank of Oman (2005 showed that the oil sector in Oman contributes 45% to the GDP, while the strategic vision for 2020 (Vision 2020) suggests a reduction of this ratio to 22% by investing USD 106 billion over 5 years. It also proposes reducing the contribution of natural gas revenues to2.4% of the GDP from the present 3.6% (Central Bank of Oman 2015). Further, oil-exporting countries should be aware of the importance of using nominal and real GDP data in macroeconomic analyses. In light of the collapse of crude oil prices, the pressure on oil-producing countries is so high that most of them have started supporting non-oil activities and reducing the contribution of the oil industry to the national economy. According to Vision 2020, Oman aims to increase the size of its industrial base from 5% to 15% of the GDP by 2020. Within the framework of the government's economic diversification program, the industrial base has been steadily expanding. As a result of the reduction in public expenditure and the economic slowdown of 2015, the value-added services of non-oil industrial activities grew by only 0.4% compared to 3.8% in 2014.
There is a negative impact on consumption, investment, and employment when oil prices increase (Ajmi et al. 2015) . The consumption is positively correlated with disposable income and investment through increased corporate costs, which may lead to increased uncertainty and the postponement of investment decisions (Köhler 2015) . Considering the consumer price index (CPI), the rising oil prices are fueling a rise in domestic fuel prices, leading to a decline in household purchasing power and a slowdown in consumer spending (Lescaroux and Mignon 2008) . This rise in oil prices is thus affecting the price index of products. Overall, the high energy price leads to lower productivity, which shifts to(i) the wage rate,(ii) prices of products and the rate of inflation, and (iii) subsequently reflects on net profits and the rate of investment (Jones et al. 2004; Lardic and Mignon 2006) .
The economic resources available to a society are natural, physical, and human (Nidhaleddine and Waël 2016) . The preservation of the environment and natural resources is no longer the work of enterprises to strengthen the balance of payment; rather, it has become legally binding in most countries (Iwedi et al. 2015) . These improved decision-making models help reduce operating costs and improve financial and investment performance. Chao et al. (2019) noted that the behavior of abnormal returns can be mitigated through the use of trade-based money laundering methods combined with macro-prudential and micro-prudential regulation. This method has demonstrated a clear improvement in management efficiency, as well as intensive use in the financial market through the use of arbitrage cross-border capital flows. Further, Zhang et al. (2019) argued that group decision-making models are an important method of decision-making that affects the costs of several investment and financing processes.
According to Gomez-Lobo (2001), resource-rich countries do not have the advantage of consuming these resources themselves; rather, they should be used in resource-poor countries, and both should be committed to using these resources sustainably. The sustainable growth of real resources includes continuous reductions in energy, power, and natural resource consumption by improving efficiency, radically changing lifestyles, changing the patterns of consumption that threaten biodiversity, balancing development, and preserving the environment (Nidhaleddine and Waël 2016) . Current generations must use natural resources in a manner that does not ignore or threaten the rights of future generations to the environment and future development (Samuel and Lionel 2013) . Natural resources achieve the desired economic and social progress (Oladosu 2009 ). The energy issues are complex and challenging and they may take energy from non-renewable resources (coal, oil, and gas) or renewable resources (wood, sun, and water) (Abeysinghe 2001; Samuel and Lionel 2013) .
National income accounts have long disregarded the role of nature in the production process (Ajmi et al. 2015) . Therefore, when estimating value-added services or the output in the main sector, no value is added to the actual cost of natural resources that have been exploited and the waste of harmful products from factories, companies, and governments (Iwedi et al. 2015) . Many costs are ignored, especially because of natural environmental pollution (Dasgupta and Maler 2000) .
Therefore, there is increasing criticism of the macroeconomic indicators used in the system of national accounts (Cunado and De Gracia 2005) . The absence of national accounting for some societies leads to conflicting information regarding organization, ultimately leading to the gradual loss of resources (Lane and Milesi 2007) . Arrow et al. (2004) and Dasgupta (2001) focused on sustainable development, which is achieved when the assets' shadow prices of environmental wealth are stable in the economy. Awan (2013) showed that, for developed countries, an effective utilization of environmental wealth results in the enhanced availability of natural resources for production of surplus goods and products, leading to export surplus (Ajmi et al. 2015) . However,in emerging countries, this wealth is utilized to increase the capacities for the further exploitation and effective usage of environmental resources to achieve self-reliance and sustainable development (Cunado and De Gracia 2005) .
Economic indices indicate the progress and direction of growth of such countries (Abeysinghe 2001) .
The economic slowdown and fall in petroleum prices also had a negative impact on the growth of Oman. Recent statistical reports of its Central Bank (2005 Bank ( -2016 indicated that the economy of Oman has shown signals of decline in terms of economic growth. In response to the recent economic crisis, the government initiated strict adherence to an austere fiscal policy initiative. Several development projects and infrastructure initiatives were delayed and, thus, the flow of money in the economy started to diminish. The government intensified fiscal measures to ensure sustainable economic growth that would increase spending and revenue (Kim and Willett 2000) .
In this context, many countries have started developing their non-oil sector and extracting natural resources to boost their economic wealth (Jamil and Ahmed 2010) . Additionally, laws have been enacted to regulate these resources and open them to the private sector to work together with governments to build financial institutions (Köhler 2015) . One of the most important obstacles in the implementation of the environmental regulatory system is the cost of implementation of, in addition to the lack of qualified expertise and sufficient knowledge in, ISO 14001 (Campos et al. 2016 ). Most countries focused on petroleum and non-petroleum activities need to determine the extent to which these activities affect the monetary structure, specifically the availability of bank credit, which is the engine of economic activity (Neelam 2014) .
In this vein, Oman is concerned with the appropriate distribution of industrial, service, and financial activities in all of its economic sectors to achieve effective integration between sustainable development and the environment and to take advantage of them in an optimal manner. An in-depth analysis of the environment should be used in decision making (Abeysinghe 2001) . This analysis would lead to addressing the quality of the environment and maintaining its integrity to obtain the best output and a good climatic behavior (Călămar et al. 2017 ).
Environmental wealth is considered the main pillar of economic activity in any country, effectively influencing its monetary policy and economic growth and development (Ajmi et al. 2015) . The effective exploration and exploitation of environmental wealth brings surplus revenue that further strengthen the financial system of the country, specifically the availability of easy and cheap bank credit (Iwedi et al. 2015) . The availability of bank credit acts as a catalyst for the development of the non-petroleum sector and enhances industrial activities (Neelam 2014) . With the development of these sectors, the exploitation and optimal usage of environmental wealth is also enhanced and leads to an increase in the international trade and relations of the country (Samuel and Lionel 2013) .
In our opinion, a correct balance between the development and conservation of the environment is the responsibility of present generations, who should not exploit the environment and natural resources as sole owners and rather understand and appreciate the rights of future generations. Any abuse and exploitation could lead to serious ramifications for future generations and would threaten their survival and the objective of achieving the desired economic and social progress.
Previous studies Ibrahim et al. (2014) ; Iwayemi and Fowowe (2011) ; (Oladosu 2009 ) demonstrate a linear relationship between oil prices and GDP. Additionally, economic and financial fluctuations positively affect petroleum-related activities. As such, an increase in the price of petroleum activities contributes positively to the exports of a country. The increase in capital spending works in parallel with the construction of the country's institutions and infrastructure, which would not be achieved without a strong source of income. Reducing the risk of low oil prices is achieved by building an emergency alternative plan for this potential change. All countries must maintain a reasonable financial budget for sustainable development activities, as well as flexible economic and financial policies that stimulate domestic and foreign investment. Furthermore, clean energy consumption and a friendly environment contributes significantly to stimulating non-oil activities and increasing foreign investment. Sustainable development can thus be achieved through a combination of social, economic, and environmental factors that affect the community positively. The high productivity of energy wealth then contributes to the well-being of the society, increases employment, reduces inflation, and increases investment.
As previously mentioned, most authors focus on oil policy as a petroleum activity and its relationship with certain economic and financial variables. For example, Lardic and Mignon (2008) referred to the role oil pricing policy in activating the economic industry, while Oladosu (2009) argued for reducing the dependence on the petroleum sector to enhance the economic performance of oil-dependent countries. Several previous studies, such as those of Ajmi et al. (2015), Calza et al. (2006) , Jiménez et al. (2009 ), Köhler (2015 , and Neelam (2014), discuss the generation of environmental wealth policies and sources of revenue. Several studies, such as those of Lardic and Mignon (2008) , Gabor et al. (2017) , Ibrahim et al. (2014) , Brown and Yücel (2002) , and Ferderer (1996) , discussed the volatility of oil pricing policy and GDP or export revenues. Advanced technology is also a key variable in identifying energy sources and economic development (Oladosu 2009 ).
In short, most studies have not comparatively discussed petroleum and nonpetroleum policies. Furthermore, a financial development proxy in regard to bank credit has not been discussed as a dependent variable, as most studies have discussed economic growth proxies instead of financial growth in addition to the lack of such a study on Oman, which is a producer and exporter of oil. This study aims to overcome this previous research gap and apply an autoregressive distributed lag ARDL model to Oman for 1978-2017. This period is considered critical due to the occurrence of financial crises. Specifically, this study attempts to highlight non-oil activity, which many oil countries, including GCC countries, should focus on to enhance other sources of income and promote financial development to mitigate the impact of oil price changes on economic growth. However, at present, it is imperative to consider the diversification of investment tools, which the government of Oman began to implement by undertaking investment in industrial, service, and insurance activities.
The main contribution of this study is the focus on the following aspects. First, the literature review clarifies the concepts of petroleum and non-petroleum activities and financial development. Second, it analyses the statistically significant impact of petroleum and non-petroleum variables on the financial development in Oman. Third, it diagnoses whether petroleum or non-petroleum indicators have affected the financial development of Oman more strongly. Finally, it provides recommendations for risk mitigation for specific economic and financial indicators.
The findings demonstrate that a long-term equation has been estimated, which illustrates that the agriculture and industry sectors have a negative and significant relationship with the credit bank in Oman; however, its oil and service sector GDP promotes financial development. Meanwhile, the short-term equation illustrates that the oil, agricultural, and service sectors have positive and significant effects on domestic credit. Our analysis also supports the fact that the government of the Sultanate of Oman has recently taken an interest in industrial projects to diversify its industry.
Background
The development of the economic and financial sector has become a necessity in many countries to achieve sustainable development goals. In this context, the Central Office of Statistics for Bank Credit was established in 1978 within the Central Bank of Oman. Banks and financial institutions must report data on borrowers. Having a strong credit information system is a requirement for a strong, stable, and sustainable market in any economy. Credit information reports save time and administrative costs for participating institutions and help them grant credit faster and at a rate appropriate to returns. Borrowers are also expected to become more committed to repaying their loans on time, knowing that the credit information would be shared and controlled by other institutions before granting new loans (Central Bank of Oman 2017).
Oman has recently participated to many agreements, especially the emergence of the 1992 Rio Conference on Environment and Development, which aims to accelerate sustainable development (Central Bank of Oman 2017). One of the outcomes of this conference was to reaffirm international cooperation and recognize the need to integrate the environment into development for sustainability. There, Oman presented measures on the implementation of a special agenda for sustainable development in various economic and financial sectors in light of environmental changes. Oman is vast country with a total land area of 309,500 km 2, divided into 11 regions and 61 Wilayats (provinces). Oman's Vision 2020 national development plan ensures that each region develops economically, with different competitive advantages in terms of environmental wealth.
Oman has a large reserve of natural resources that has recently been opened for exploration and mining. With a population of around 2.5 million, the country has one of the highest literacy rates of 99.3%in the GCC. It also has a large network of 1500 government schools from standard 1 to 12 and 30 higher education institutions, including universities. It is spending annually around USD4 billion on the development of its human resources (Ministry of Environment and Climate Affairs 2017). The Central Bank of Oman (2017) showed that, since 2011, the government of Oman has tried to increase attention to the needs of its citizens and played an important role in the development of the economic and financial sectors by creating leaders who contribute and own companies, there by developing the country.
The country's GDP increased from USD 256.3 million in 1970 to USD 79.66 billion in 2013.The infant mortality rate has significantly reduced as a result of the progress in the health sector. The level of the education sector has also improved, especially among females (Central Bank of Oman 2017). Moreover, Oman has ensured the development of the public sector effectively through its information and communication technology (ICT) strategy, as this initiative is important for achieving sustainable development and building trust between citizens and the government by providing citizens with effective, fast, and transparent governmental services and reducing bureaucracy in business transactions. Oman's vision is to transform the economy into a knowledge-based economy, and, therefore, special emphasis is being given to the development of human resources in terms of higher education, training, and skill development (Ministry of Environment and Climate Affairs 2017).
The banking sector is also important for industrial observers in terms of the degree of liquidity available to them, especially after the pressure of oil prices. The market of Oman is characterized by a high percentage of personal loans, which accounted for 40% of the total credit in 2015. The Central Bank of Oman encourages personal lending to be no more than 50% of the total credit portfolio of banks. At the same time, it encourages lending to companies, especially in the construction sector, for sustainable development and infrastructure construction (Central Bank of Oman 2017).
In 2017, however, the government's burden increased which led to reduced spending and banks having fewer opportunities to lend. The Central Bank of Oman 2017 has also encouraged credit lending to small-and medium-sized enterprises despite the high risks and low returns and has allocated 5% of the bank loan portfolio to the small-and medium-sized enterprise sector.
The government's e-Oman initiative has been highly successful in bringing all governmental and non-governmental essential services within the domain of e-services. All residents can easily avail these services. The application of such digital technology (also known as e-government services) has given the government of Oman the ability to communicate, interact, and transact more effectively with its residents (Central Bank of Oman 2017).
The government's entrepreneurship program also plays a vital role in the sustainable development of the country and helps in the creation of new ventures. This program has led to industry growth in a competitive manner among all domestic and international economic sectors, which has in turn led to the promotion of free work and creation of new jobs, as well as the introduction of new technologies to establish innovative products and services. Oman has already developed a draft Vision 2040, wherein the main objective is to achieve all-round growth and progress and the development of the non-petroleum sector for more sustainable development (Ministry of Environment and Climate Affairs 2017).
Research methodology
This study employs an empirical methodology and the data are sourced from the World Bank Indicators from 1978 to 2017.The time frame is 40 years, which is a limitation of the study because no data are available for the previous period.
Main model
This study applies the ARDL model proposed by Pesaran and Shin (1999) and subsequently modified by Pesaran et al. (2001) by introducing bounds testing. We use this method to estimate our model for several reasons. First, this statistical tool fits in small-size samples; whereas Johnson (1959) technique is meant for large-size samples to achieve sound results. Second, the ARDL model does not require variables to be integrated of the same order, meaning one could use this method even if there are mixed integrated variables (I (0) and I (1)), but no second-order variables are included. Third, Nkoro and Uko (2016) noted that Pesaran et al. (2001) explained if the relationship is only long-term; the ARDL model would be able to differentiate between variables. This ARDL model thus assumes a small single reduction in equation exists for dependent and exogenous variables. Finally, the ARDL model is considered a linear transformation. This is to achieve error correction model (ECM) estimates, which allow merging short-term corrections with the long-term equilibrium while retaining longterm information.
The ARDL model includes long-term relationship between variables and is formulated according to Pesaran and Shin (1999) as follows:
Where Δ is the difference operator and ε t is the error term (white disturbance). DC t is domestic credit to the private sector by banks (% of GDP); this variable measures financial development. C t is a constant; OIR t−i 3 is are oil rents (% of GDP) as the petroleum proxy. Additionally, three variables measure the non-petroleum proxy as follows: Indust t−i 2 is the industry (including construction) value-added (% of GDP); Agric t − j is agriculture, forestry, and fishing value added (% of GDP); and Serv t − j is services value added (% of GDP).
The F-statistic is calculated from the ordinary least square estimation of eq. (1) to detect the presence of co integration. The lagged level variables are equal to zero (i.e., β 1 = β 2 = β 3 = β 4 = β 5 = 0) to verify the null hypothesis of no co integration. These variables are set against the alternative hypothesis that β 1 ≠ β 2 ≠ β 3 ≠ β 4 ≠ β 5 ≠ 0. The lower bound assumes variables are I (0),whereas the upper bound assumes I (1) variables. These two asymptotic values come from critical value bounds testing. If the computed F-statistic is greater than the upper critical value bound, the null hypothesis of no co integration is rejected. As per eq. (1), the ARDL-based ECM required for the short-run result is formulated as follows:
Alphas (α) are short-run coefficients and δ is the extent of disequilibrium correction (i.e., the speed of adjustment).
Many studies, such as those of Arrow et al. (2004) , Dasgupta (2001) , Dasgupta and Maler (2000) , Jones et al. (2004) , and Lardic and Mignon (2006) , used different methodologies to test the impact of environmental wealth on financial and economic development. We can define these variables using the World Development Indicators (2017) as follows: services value added (% of GDP). The index refers to services that include wholesale, retail, transport, finance, and all professional government services, such as education, health, and real estate. It also includes all fees for banking, imports, and all intermediate inputs. Oil rents (% of GDP) refer to the value of raw feed production at the world price, minus production costs. Industry (including construction) value added (% of GDP), includes the net value added in manufacturing and mining, including water, electricity, and construction. Domestic credit to the private sector by banks (% of GDP) is the financial resource provided by banks to the private sector in the country through depository companies and includes the operations of loans, securities, commercial credit, and all accounts receivable. Agriculture, forestry, and fishing value added (% of GDP) includes value added after subtracting all intermediate inputs and includes all economic activities, namely fishing, forestry, and agriculture for all crops and animal production.
There are many reasons for selecting these variables in most emerging countries, including Oman. Domestic credit to the private sector by banks (% of GDP) is the cornerstone of economic and financial development. Banks play an important role as money suppliers. The banking system facilitates domestic and international trade. Much of the trade is conducted by credit. The importance of credit in business cannot be denied because money supply is the lifeblood of borrowers' economy. There are exporters who meet the capital requirements of a company, where commercial banks take money savings and borrow them to both individuals and businesses. Credit allows purchases before the ability to pay to meet needs in various economic and financial sectors. Oil rents (% of GDP) were also chosen as a major indicator of petroleum activities in Oman, mainly for the formation of state revenues, institution building, and infrastructure. After the financial crisis of 2008, to revitalize the non-petroleum proxy, this study focused on three variables: industry (including construction) value added (% of GDP); agriculture, forestry, and fishing value added (% of GDP); and services value added (% of GDP), according to the classification of the Central Bank of Oman (2017).
Empirical results and discussion

Unit root tests: preliminary testing
We check for spurious regression by the properties of the time series. This study applies the unit root tests: Dickey-Fuller, extended Dickey-Fuller, and Phillips-Perron. The critical point is 5%, with H 0 referring to the null hypothesis of non-stationarity. We can select a suitable model for estimation by testing the unit root of the variables used. Table 1 shows the results of the stationary test. It shows that all variables have a unit root at levels, except OIR, for which it the null hypothesis is rejected. Therefore, this variable is integrated of order zero (I (0)). After taking the first difference between the remaining regressors, the null hypothesis was rejected, which means these variables were integrated at the first difference I (1). The variables under consideration have a mixed order of integration (I (0) and I (1)), while none of the variables were integrated of the second order I (2). Once all variables were integrated at different orders, the ARDL model proved the most appropriate.
To test for the existence of a long-run relationship between domestic credit in Oman and sector level GDPs, the ARDL model was estimated. Before estimating the ARDL model, the appropriate lags were tested first. E-Views 10gives the ARDL model automatically. We adopted the Akaike information criterion (AIC) and determine the best 20 models as per the AIC. The ARDL model (4, 4, 4, 2, and 4) corresponds to the smallest AIC value for Oman (Fig. 1) .
After choosing the appropriate lags for the ARDL model, it is important to prove whether there exists a long-run relationship between the variables. To do so, we perform bounds testing. The asymptotic distribution of the joint F-statistic refers to bounds testing, which is non-standard under the null hypothesis of no co integration.
We also need to examine whether the variables are integrated or not. To achieve this, we must compare the F-statistic and the I (0) and I (1) bounds (Pesaran and Shin 1999) . Table 2 shows that the F-statistic is greater than I (1) in long-term relations. It also reports that co integration does not exist; this happens when the value is less than Akaike Information Criteria (top 20 models)
Fig. 1 ARDL lag criteria
Alshubiri et al. Financial Innovation (2020) 6:15 I (0) and when the F-statistic calculated is found between the two bounds levels determined by the I (0) and I (1) values, no decision can be made. Table 2 shows there exists a long-term relationship between domestic credit, agricultural, industrial, oil, and service activities. We compare the bounds testing results of the F-statistic model with the Pesaran critical values of 1.0%, 2.5%, 5.0%, and 10.0%. The F-statistic is greater than the critical value at all levels of significance. The lower bound value is 2.56, whereas the upper bound value is 3.49. This is an example of the model with a restricted constant Pesaran Table. A long-term relationship exists for the variables in this study. The F-statistic for the estimated model is 6.963 and is higher than the upper bound level of our model. Additionally, the existence of co integration by performing t-bounds testing shows robustness. The null hypothesis, namely no level relationship, is rejected at all levels of significance in the t-bounds testing (see Table 2 ).
Long-run relationship: ARDL estimates
Since there exists co integration between variables, we can estimate long-run relationships. The long-term equation is estimated, as reported in Table 3 . Table 3 illustrates that the agriculture and industry GDP has a negative and significant relationship with domestic credit (financial development). The empirical results show that an increase in agricultural and industrial activities by 1% leads to a 5% and 3% decrease in financial development, respectively. This result is consistent with the findings of Arrow et al. (2012) , who concluded that many other factors such as technological change, natural capital, and health capital contribute to and affect the financial growth of major economies. However, Awan (2013) and Elliott (2008) pointed out that environmental wealth plays a vital role unsustainable economic development in different countries. Bouchaour and Al-Zeaud (2012) found no impact of oil prices and international power on real GDP, while the cooperation of different countries in the world based on international standards level can enhance the GDP of these countries (Barrett and Graddy 2000) . However, Bichler and Gaderer (2009) showed that political and social factors work together and have an effect on the GDP. Our results also differ from those of Iwayemi and Fowowe (2011) , who found that fluctuations in oil prices did not significantly affect most of the macroeconomic variables. However, oil and service sector GDPs promote financial development. The positive impact of oil activities is greater than that of the service sector. Domestic credit increases by 4.25% when oil GDP increases by 1%, while an increase in the service sector in Oman leads to a 1.38% improvement in financial development. The increase of banking activities in different countries often comes from growth in petroleum industries, as the welfare of communities and increased consumption creates more investment. The positive image of petroleum activities results from their integration with non-petroleum activities.
Using this method, the government is exposed global fluctuations in oil prices, thus imposing appropriate policies and facilitating banking away from petroleum and nonpetroleum activities in the industrial and service sectors in cooperation with the Central Bank. This highlights the need to pay attention to non-petroleum activities, especially in relation to financial crises and rapid changes in oil and gas prices globally and nondependence on petroleum activities for revenue and infrastructure building.
Short-run relationship: ECM estimates
After estimating the long-run equation, this section estimates the short-run relationship between the variables in our study to calculate the speed of adjustment. To do so, the ECM-ARDL model is estimated. Table 4 reports the results of the short-run relationship.
The model's error correction term (ECT) is stable when achieved by two conditions, as suggested by Pahlavani et al. (2005) , that is, this relation is negative and statistically significant. ECT refers to the long-term balance through speed adjustment with one shock in the model. Table 4 shows ECT (− 1) is negative and statistically significant at the 1% significance level. It also shows that any previous period shock in this model would be adjusted in the run equilibrium with a speed of 33.2%.
Form Table 4 that lagged domestic credit has a significant and positive effect on financial development. Specifically, 2 years' lagged domestic credit (DCt-2) increases the current domestic credit by about 3.2%.Regardingthe impact of oil and service sectors, Table 4 shows that both sectors have positive and significant effects on domestic credit. However, this effect is smaller than the long-run effect. Their positivity ranges between 0.15 and 0.67, which is smaller than 4.25 and 1.38 in the long run.
Interestingly, agricultural activities have a significant effect on financial development. In the short-term, any increase in agricultural GDP by 1% causes an increase in domestic credit by more than 1%. This explains the government's dependence on the service sector for non-petroleum activities more than the agricultural, fishing, and industrial sectors. It also explains why banks are promoting bank credit by increasingly funding contracts related to non-petroleum activities in the short run, especially in agriculture and fishing, thus contributing to an increase in GDP and shielding the economy from potential risks triggered by fluctuations in petroleum activities.
The results of this study are consistent with those of Gomez-Lobo (2001) in that the consumption index supports the sustainability process, but it is shared between rich and poor countries. The CPI is increasing oil prices in the short run and fueling a rise in domestic fuel prices, leading to a decline in household purchasing power and a slowdown in consumer spending (Lescaroux and Mignon 2008) . Consumption is positively correlated with disposable income and investment through increased corporate costs, which may lead to an increase in uncertainty, therebypostponing investment decisions (Köhler 2015) . Consumption is also affected by its positive relationship with disposable income and investment through increased corporate costs (Gones et al. 2004; Lardic and Mignon 2006) . Intergenerational wellbeing (Dasgupta and Maler 2000) is the main factor to increase the attention paidtoCPI; this supports our results. National income accounts have long disregarded the role of nature in production (Ajmi et al. 2015) . The complexities of renewable and non-renewable energy resources indirectly affect financial development (Abeysinghe 2001; Samuel and Lionel 2013) . As such, petroleum and nonpetroleum activities contribute positively to the impact on domestic credit in an integrated and harmonious manner. The integration of economic activities is a significant effect, as per Arrow et al. (2004) and Dasgupta (2001) among others. This integration can achieve sustainable development by determining the environmental wealth of each country. Therefore, there exists increasing criticism of the macroeconomic indicators used in the system of national accounts (Cunado and De Gracia 2005) .
As noted in the statistical reports of Oman, there has been a general decline in economic performance over the past 5 years, but the government has been taking concrete measures to rectify this decline. The world price of oil is the main reason, meaning the government is now trying to compensate for the shortfall in revenue from economic activities in the industrial or service sectors. The Central Bank of Oman (2017) indicates that national savings decreased by 40% during 2015 compared with the previous year, at a time when the country was witnessing a sharp decline in the value of exports of goods and services. Specifically, the national savings amounted to OMR 5 billion in 2015 compared to OMR 9 billion in 2014, after deducting the value of the final consumption of gross national income. The GDP per capita declined by 17%, to OMR 6.4 thousand in 2015 compared to OMR 7.8 thousand in the previous year. The GDP per capita declined by 15% to OMR 6.2 thousand at the end of last year, compared to OMR 7.4 thousand at the end of 2014. According to these data, the GDP declined by 13.8% in 2015, reaching OMR 26.8 billion. The net exports of goods and services were worth OMR961 million, being down to 86.5% the value of 2014, with net exports of about OMR7.1 billion. Table 5 shows that the ARDL model is considered to be significant at 1% level and is therefore suitable for the proposed model. The success of all diagnostic tests against serial correlation, heteroscedasticity (the White heteroskedasticity test), and normality of errors (the Jarque-Bera test) are the lead to pass the ARDL model. Additionally, the Ramsey RESET test confirms that the model fits very well (Fig. 2) .
Robustness checks of ARDL results: diagnostic tests
This study has confirmed a long-term relationship through the application of the CUSUM test to predict this relation. This test is performed by recalculating the regression coefficients and associated residual values. Figures 3 and 4 , based on the ARDL estimations, show the residual values as solid lines and the levels of confidence as dotted 
Conclusions and policy implications
The environmental wealth comprising all natural resources in any country is the main engine of growth for the economy, and countries need to preserve this wealth and use it judiciously, with the intent of optimizing their usage for economic growth and prosperity.
The aim of this study is to analyze the impact of the petroleum proxy of oil rents (% of GDP) and the non-petroleum proxy of industry (including construction) value added (% of GDP); agriculture, forestry, and fishing value added (% of GDP); and services value added (% of GDP) to show the effect on financial development, which is measured by domestic credit to the private sector by banks (% of GDP). This study applies the ARDL model in Oman for 1978-2017. The long-term equation is estimated, which illustrates that agriculture and industry have a negative and significant relationship with bank credit in Oman. The results indicate that the agriculture and industry sectors do not rely mainly on bank credit to finance operations. It is still considered the second sector in the country economy. However, the government in the Sultanate of Oman has recently taken an interest in industrial projects, primarily to diversify the industry. The empirical results showed that an increase in agricultural and industrial activities by 1% leads to a 5% and 3% decrease in the financial development of Oman's economy, respectively. These results indicate the agriculture sector has recently been trying to promote sustainable development. To achieve this goal, the government has developed programs for the advancement of the agricultural sector and the introduction of advanced production techniques with a focus on service quality and a competitive advantage; however, this has not been sufficient for promoting financial development at the national level.
The government has also encouraged private companies to invest in agricultural projects, while also becoming increasingly interested in the development of the industrial sector, the results indicating its improved ranking in terms of the promotion of financial development. Oman began to feel the need to diversify the industry after the global financial crisis of 2007, which affected oil prices (considered main revenue) and led to the need to further promote the industrial sector. Recently, the government has started to develop the economy, inspired by the Rafid Fund, which was established in 2014 to finance industrial projects, resulting in the financing of nearly 220 industrial projects by the end of 2018.
However, the oil GDP and service sectors also promote financial development. In fact, the positive impact of oil activities on financial development is greater than that of the service sector. Domestic credit increases by 4.25% when oil GDP increases by 1%, while an increase in the service sector has led to a 1.38% improvement in financial development. These results prove that energy price instability has a significant impact on economic environment, as also found by Gabor et al. (2017) , in that energy prices significantly impact the preservation of other energy sources.
The results also indicate that oil is the main income source of Oman, contributing positively and significantly to its financial development. They thus also highlight its dependence on oil for financing its operations related to bank credit, since the service and energy sectors have recently become more active despite the fluctuations in oil prices and the negative impact of the financial crisis of 2007. Moreover, the oil sector of Oman is closely linked to the financial sector and considered the main driving force behind investment and job creation. In recent years, the government of Oman developed the service sector to strengthen the oil sector through the promotion of non-oil revenue sources, such as education, health, housing, social welfare, and basic and strategic projects. It is still strategizing in regard to revenue distribution as a hedge for the decline in oil prices, despite a marked improvement the economy in 2018 compared to the previous 3 years. The short-term equation illustrates that lagged domestic credit has a significant and positive effect on financial development. The results show that 2 years' lagged domestic credit (DCt-2) increases the current domestic credit by about 3.2%. Both the oil and service sectors have positive and significant effects on domestic credit. However, this effect is smaller than the long-run effect. Their impact ranges between 0.15 and 0.67, which is smaller than 4.25 and 1.38 in the long run. Interestingly, agricultural activities have a significant effect on financial development. In the short-term, an increase in agriculture GDP by 1% causes an increase in domestic credit by more than 1%.The results indicate that the Oman government has prioritized financial sustainability and increasing its efficiency in spending to achieve certain economic goals related to development and investment on both the domestic and foreign levels. Therefore, it is evident that the integration of all economic sectors is essential for financial sustainability in Oman and, thus, this is what the government currently seeks through delays in determining the state's budget.
The results recommend that the government imposes a fiscal policy in a balanced manner to maintain financial growth and domestic demand, as well as improve the liquidity of the banking sector given the higher oil prices and increased global business, launch important structural reforms, and improve trade relations. This would in turn support medium-and long-term sustainable economic growth.
The government has also sought to reduce its dependence on the oil sector, while aspiring to revive non-oil growth through supporting small-and medium-sized enterprises and foreign investment. The availability of data is a major limitation and, in our case, that data are only from Oman. Although Oman is representative of the GCC region in terms of economic model and policy, geographical environment, and climate, it differs in terms of wealth and the process of sustainable development from other GCC countries. Future studies can consider the geographical distribution of countries and generalize the results to the GCC oil-exporting countries. Additionally, different economic and financial dimensions can be applied in addition to the social and environmental dimension of petroleum and non-petroleum activities, which are essential elements in the sustainable development process.
